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,QRUGHUWRLPSURYHFXUUHQWPHWKRGVRIKHDWWUDQVIHULQ
ERWK (DUWK!EDVHG DQG VSDFH DSSOLFDWLRQV UHVHDUFK LV
FRQWLQXLQJ RQ QXFOHDWH ERLOLQJ 7KH 868 *$6 WHDP
SHUIRUPHG DQ H[SHULPHQW LQ -XQH  WR VWXG\
QXFOHDWH ERLOLQJ LQ PLFURJUDYLW\ )ROORZ!8S 1XFOHDWH
%RLOLQJ 2Q!)OLJKW ([SHULPHQW )81%2( 7KH UHVXOWV
IURP)81%2(VKRZXV WKDW LW UHTXLUHVDPXFKKLJKHU
WHPSHUDWXUHWKDQWKHVDWXUDWLRQWHPSHUDWXUHRIZDWHUWR
DFKLHYHERLOLQJVHHILJXUH"
7KH SURSRVHG LGHD WR SUHYHQW VXSHUKHDWLQJ SULRU WR
ERLOLQJLVWRVDQGZLFKWKHHOHPHQWEHWZHHQWZRVLOLFRQ
ZDIHUV2Q WKHVHZDIHUV DUH SULQWHGJROGPLFURKHDWHU
DUUD\V ILJXUH [ ZLWK QRGHV ZKHUH WKH JROG ILOP LV
QDUURZHU$W WKHVHQRGHV WKH UHVLVWDQFH LV LQFUHDVHG
DQGDGGLWLRQDOKHDWLVJHQHUDWHG"
$V VRRQ DV ERLOLQJ ZDV LQLWLDWHG WKH VXUIDFH
WHPSHUDWXUH RI WKH KHDWLQJ HOHPHQW TXLFNO\ GURSSHG
ZHOOEHORZWKHVDWXUDWLRQWHPSHUDWXUHWKHQVWDELOL]HGWR
D VXVWDLQHG WHPSHUDWXUH VWLOO ORZHU WKDQ WKH ZDWHU¶V
VDWXUDWLRQSRLQWZKLOHERLOLQJFRQWLQXHG7KHJRDORIWKLV
SURMHFWLVWREHDEOHWRLQLWLDWHWKHRQVHWRIERLOLQJRQD
PLFURKHDWHU FKLS VXFK WKDW WKH WHPSHUDWXUH RI DPDLQ
KHDWLQJHOHPHQWZLOOQRWVXSHUKHDWSULRUWRERLOLQJ"
7KHDGGLWLRQDOKHDWFDXVHVDVHHGEXEEOHWREHIRUPHG
DQGEHJLQV WKHERLOLQJSURFHVV7KHQRGH UHFHLYHV LWV
SRZHUDVDVTXDUHZDYHVLJQDODQGKHDW LVDGGHG LQ
YHU\ VKRUW SXOVHV 7KH VPDOO VHHG EXEEOH ZLOO WKHQ
FRQWLQXH WR JURZ DV KHDW IURP WKH SODWH KHDWHU
FRQWLQXHV WR LQSXW KHDW LQWR WKH EXEEOH HYHQWXDOO\
HMHFWLQJWKHEXEEOHDIWHUZKLFKDQRWKHUHOHFWULFDOSXOVH
WKURXJK WKH QRGH ZLOO IROORZ WR FUHDWH DQRWKHU VHHG
EXEEOHSHUSHWXDWLQJKHDWWUDQVIHU"
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0HWKRGV DQG LGHDV RI WKLV UHVHDUFK KDYH WHUUHVWULDO
DSSOLFDWLRQEXWLWLVFULWLFDOIRUIXWXUHVSDFHH[SORUDWLRQ
WKDWKHDWWUDQVIHUUHVHDUFKLVSHUIRUPHGLQPLFURJUDYLW\
WR SUHSDUH IRU LWV DSSOLFDWLRQ LQ VSDFH ,Q WKLV
H[SHULPHQW PLFURJUDYLW\ LV QHFHVVDU\ WR WHVW KHDW
WUDQVIHUWKURXJKWKHPLFURKHDWHUGXHWRWKHIDFWWKDWLQ
WHUUHVWULDO JUDYLW\ WKH V\VWHP ZLOO QRW KHDW DQG FRRO
V\PPHWULFDOO\ DV LWZLOO LQ VSDFH)RU WKLV H[SHULPHQW
)81%2(  1$6$¶V ³:HLJKWOHVV :RQGHU´ D
PLFURJUDYLW\ DLUFUDIW WKDW VLPXODWHV ZHLJKWOHVVQHVV E\
SHUIRUPLQJ D VHULHV RI DOWLWXGLQDO SDUDERODV ZLOO EH
XWLOL]HG IRU PLFURJUDYLW\ WKURXJK 1$6$¶V 5HGXFHG
*UDYLW\ 3URJUDP IRU XQGHUJUDGXDWH UHVHDUFK 7KH
UHODWLYHZHLJKWRQGRZQZDUGVORSHRIHDFKSDUDERODLV
DSSUR[LPDWHO\JIRUDERXWVHFRQGV"
+LJKGHILQLWLRQYLGHR LV LPSRUWDQW IRU UHFRUGLQJJURZWK
DQGPRWLRQRIEXEEOHV7KLVDOORZVFRUUHODWLRQRIKHDW
WUDQVIHU DQG WHPSHUDWXUH JUDGLHQWVZLWK DFWXDO EXEEOH
EHKDYLRU /LNH LWV SUHGHFHVVRU )81%2(  XVHV
.RGDN =L SRFNHW YLGHR FDPHUDV PRXQWHG DW ULJKW
DQJOHV WR HDFK RWKHU WR UHFRUG ERLOLQJ YLGHR IURP WZR
GLUHFWLRQV"
3ODVWLFPDJQLILHUV JOXHG WR WKH FDPHUDV JLYH QRPLQDO
UHVROXWLRQ RI PLFURPHWHUV SHU SL[HO DW WKH KHDWHU
V
GLVWDQFH RI ILYH DQG D KDOI FHQWLPHWHUV IURP HDFK
FDPHUD9LGHRLVWDNHQLQIXOO+'[SL[HOV
DWIUDPHVSHUVHFRQG"
'XHWRWKHVPDOOVL]HRIWKHEXEEOHVVKRUWIRFDOOHQJWK
RI WKH FDPHUD OHQVHV DQG GHVLUHG IUDPHUDWH VSHFLDO
OLJKWLQJ LV UHTXLUHG IRU YLGHR UHFRUGLQJ 7KH
H[SHULPHQWDO VWUXFWXUH ZLOO EH FRYHUHG ZLWK GDUN
PDWHULDO WR EORFN DPELHQW OLJKW DQG LQGLYLGXDO OLJKWLQJ
ZLOOEHDSSOLHGWRHDFKERLOLQJFKDPEHU!
$QDO\VLV"
([SHULPHQWDO'HVLJQ"
7R VWXG\ ERLOLQJ RI D VLQJOH HOHPHQW LQ ZDWHU ZLWKRXW
H[WHUQDO YDULDEOHV HDFK H[SHULPHQWDO V\VWHP ZLOO EH
FRQWDLQHG LQDQ LQGLYLGXDOERLOLQJFKDPEHU LQRUGHU WR
REWDLQPDQ\ GDWD SRLQWV LQ D VLQJOH IOLJKW D VWUXFWXUH
GHVLJQHG WR KRXVH  ERLOLQJ FKDPEHUV DQG DOO
QHFHVVDU\SRZHUVXSSOLHVDQGLQVWUXPHQWDWLRQLVEHLQJ
EXLOWWREHDFFRPPRGDWHGE\WKHPLFURJUDYLW\DLUFUDIW"
7KUHHERLOLQJFKDPEHUVZLOOEHWHVWHGGXULQJHDFKWHVW
SDUDERODDQGVL[KLJKGHILQLWLRQFDPHUDVZLOOPRYH WR
GLIIHUHQW VHWV RI ERLOLQJ FKDPEHUV WKDW ZLOO EH WHVWHG
ZLWK GLIIHUHQW QRGDO FRQILJXUDWLRQV RI WKH PLFURKHDWHU
DUUD\VDQGGLIIHUHQWSRZHUOHYHOV" 6LQFH MHWERLOLQJ LVH[SHFWHGWRGRPLQDWHIRUDOOKHDWHU
W\SHV DW PRVW KHDW IOX[HV )81%2(  ZLOO WHVW WKH
OLJKWLQJV\VWHPLVGHVLJQHGWREHVWLOOXPLQDWHVPDOOIDVW
!PRYLQJ EXEEOHVZLWK GLDPHWHUV RI PPRU OHVV $
VLQJOHEULJKWZKLWH/('ZLWKD"ILHOGRIYLHZLVJOXHG
RQWR WKH ERLOLQJ FKDPEHU
V H[WHULRU RSSRVLWH ERWK
FDPHUDV VKLQLQJ REOLTXHO\ RQWR WKH KHDWHU DOORZLQJ
LQGLYLGXDOEXEEOHVWREHGLVWLQJXLVKHGLQPDQ\MHWVDQG
FDVWLQJMHWVVKDUSO\DJDLQVWWKHGDUNEDFNJURXQG"
)81%2(¶VIOLJKWZLOOWDNHSODFHLQ-XQHLQ+RXVWRQ
7H[DV $IWHU WKH IOLJKW WKH *$6 WHDP ZLOO FRUUHODWH
YLGHR GDWD ZLWK WHPSHUDWXUH YROWDJH SUHVVXUH DQG
DFFHOHURPHWHU GDWD DQG DQDO\]H LW WR LPSURYH WKH
XQGHUVWDQGLQJ RI QXFOHDWH ERLOLQJ EHKDYLRU LQ
PLFURJUDYLW\,WLVH[SHFWHGWKDWWKHGDWDDFTXLUHGIURP
WKLVSURMHFWZLOODOORZ IRUEHWWHUDSSOLFDWLRQRIQXFOHDWH
ERLOLQJ KHDW WUDQVIHU V\VWHPV DQG HQDEOH IXUWKHU
UHVHDUFKLQWRVXFKWHFKQRORJ\"
